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Description 

FIELD OF THE INVENTION 

s [0001] ThB present invention is directed to a new process for pre-treating cellulostc fibers and cellulo&lc fiber blends 
wtrh synthetic fibers, eilmlnattng the need for rinses or sk|nificantty reducing the amount of rinsing necessary 
[0002] Various processes for pinea-treating cellulosic fibres are known. US 5,562740 d tscloaes a proceas for treating 
c©lluioslcfft>res comprising reacting said fibres with a polycarboxylic acid crosslink) ng agent such as cHjicacId, raising 
the pH to 5.5 to 6.5 with sodium hydroxide and contacting the fibres with an oxidising bleaching agent such as hydrogen 

10 peroxide. In an arrfele tided Treating Fabric Through Alkaline Oxidation ForA Silk-Like Effect*' of Minget al In "Amer- 
ican Dyestuff Reporter*, July 1996. pages 20-23, a process is disclosed wherein tebric is treated comprising padding 
the fabric with a copper sulfate solutioti and adding sodium hydroxide and hydrogen peroxide. 

BACKGROUND OF THE INVENTiON 

[0003] A typteai example of the preparation for dyeing of 100% cotton materials includes: 
£xhaust Frocedute; 
so a) bath composition 
£0004] 



25 



30 



33 



40 



SO 



35 



0.&2.0 g/l Wetting Agent/Detergent: 
0^0.6 g/l Perosdde Stabilizer: 



1 g/i Caustic Soda (1 00%) 
1.5-3.0 g/l Hydrogen Peroxide (100%) 



nonionic and/or anionic surfactants 

organo-phosphate based (e.g., dlethytenetriamine pentamethylene 
phosphonic acid (DTPMP)) and/or arruno-organic acid based (e.g., 
diethylenetriamf ne pentaacetic acid (DTPA)) and/6r potyacrylio acid based 
and/or organic acid based (e.g., sodium salt of gluconic Acid) and/or 
silicate based and/or earth aUcaline salts (e.g., MgCl2) 



b) typical applicallon: 
[0005] 

Cell utoslc material is loaded into an exhaust dyeing machine or apparatus (e.g., Jet Dyeing machine, winch, pack- 
age machine, beam etc.). The machine is filled with water and posstbly wtth a wetting agent to produce a bath 
before a material load Is introduced to the machine. The water amount is typically calculated t)ased on the weigiit 
of the materia] load and expressed in a liquor ratio. A typical liquor ratio is 1 :1 0, orfor 1 kg fabric, 1 01 liquid are used. 

Sut>sequent to loading the machine, the remaining chemicals are added and the resulting bath is heated to a 
suitable temperature, typically e8^C-110**C. Depending on the construction of the machlno/apparatus* material 
and/or liquor is moved to ensure homogeneous and efficient pretreatment. 

The bath Is then cooled and dropped, ordrained, altera tneatment time of 1 5-do mln. Multiple rinses and/or overflow 

washes of the ceilulosfc material are necessary to remove impurities and especially residual alkalinity in the material 
that otherwise would harm or interfere with the effectiveness of subsequent processes. 

Alkalinity, typlcady provided by caustic soda, is considered necessary to activate the oxidizing component, hydro- 
gen peroxide, and to sa|x>nlfy waxes and other fatty based cotton byproducts allowing easier removal of these 
impurities. This process of pre-treating ceiluiosic material is commonly referred to as a bleaching cycle that occurs 
prior to the dyelr^ of the material. 

SUWiitflARY OF THE INVENTiON 

[00061 present invention Is a process for pre-trealing a ceiluiosic, or cellosic blends with synthetic fiber, substrate. 
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In a most basic form, the invented pre-trsating process of cgUliIosIc, orce!lLjk>slc blends, substrate fs a bleaching cycle 
comprising the eteps of: providing a vessel; providing the ceilulosio, or their blends with synthetic fiber, substrate; 
providing a water bath; adding an active amount of an activating compound selected from the group of: salts Of organic 
acids, organic amine derivatives, transitional metals.transrtlonai metal satts andtran&itlonal metal complexes, pigments 
B and combinations thereof; adding an active amount of caustic soda; adding an active amount of hydrogen peroxide 
during the bteadiing cyele; achieving a pH from about 6.0 to about d.O at the end of the bleaching cycle pretreatment 
proQoss; heating the water bath to a temperature in excess of SO degrees centigrade for a pre-deterrnined period of 
time; and, dropping the bath. 

10 DESCRIPTiOM OF THE INVENTiON 

[0007] The present Invention Is an innovative and novel process and oomposltion for pre-treating a celluloeic, or 
cellulosic blends wfth synthetic fiber, substrate that eliminates or greatly reduces the need for rinses. The invented 
process la ideally used aa a pre-treartment process of ceilulosio, or ceMulosic blended fibers or materials, prior to dyeing 
75 the sama. Using the invented process , significant amounts of water, waste-water, energy, and process tinne are saved. 
Furthermore, the invented process affords additional machine capacity. 

[0008] In the invented process and composition, significant amounts of alkali that are normally used in conventional 
processes are replaced by alternative chemicals and chemical systems leading to a welt prepared celiuloslc. cr ceilu- 
losio blende with synthetic fiber, substrate (e.g., cotton) that does not require rinsing after a bleach application. This 
^ can be achieved due to a resulting neutral or nearly neutral final plH and sufficient cleaniineSs of the prepared goods. 
The cleanliness Is indicated by a degree of water absorption and whiteness as well as by visual aspect (removal of 
seeds) of the bleach goods. 

[0009] Alternatives to a commonly used alkali caustte soda include but are not iimlted to: alkali salts of organic acids, 
preferably Trisodiumoitrate; transition metal salts and complexes, preferably Copper salts and complaxcs; organic 
^ activators, preferably Urea, Dicyandfamid or Tetraacetylethyienediamfne, Acetyl Caprolactam; pigments, preferably 
plgnDanted Sulfur Black 1 with a particle si2e less than 1 SOp/n orTrtanlum Dioxide With a particie Size less than 1 SOpJia; 
and, combinations thereof. 

[0010] If used within pre-detemiinad paramaters, described in greater detail hereinafter, none to a very acceptable 
degrea of damage of celiuloslc, or celiuloslc blends with synthetic fiber, substrate Is expected. Use of earth-alkaline 
30 salts, preferably fAg salts (e.g.; MgSO^) have a stabilizing function. For example, the earth-alkaline salts prevent pre- 
mature and unoontroiled destructton of hydrogen peroxidis that could lead to insufficient bleach results and fiber darrv 
age. 

[001 1] The present invention is a process for pre-treating a ceilulci&te, or celiuloslc blends with synthetk: fjt>er. sub^ 
strata having the steps of: providing a vessel; providing the celiulosic, orcellulosic blends with synthetic fiber, substrate; 

3S providing awater bath; adding an active amount of an activating compound selected from the group of: salts of organic 
acids, organic amine derivatives, transitional metals, pigments with a partk:ls size less than I5p^, and combinations 
tinereof; adding an active amount of caustic soda; adding an active amount of hydrogen peroxide during a bleaching 
cycle; achieving a pH from about 6.0 to about 9.0 at the end of the bleaching cycle; heating the water bath to a tem- 
perature in excess of 50 degrees centigrade for a period of time; and dropping the bath. 

40 [0012] When the activating compound Is a salt of an organte acid, some examples that have been found to work well 
Include* but are not limited to: sodium salts of citric acid; sodium stearate; sodium salts of gluconic acid; sodium oleate; 
potassium salt of citric actd; potass iurn stearate; potassium salt of gluconic add; potassium oteate; ammonium salts 
of citric acid; ammonium stearate; ammonium salts of gluconic acid; ammonium oleate; and, combinations thereof. 
Preferably about 0.2 to about 5.0% based on the weight of the substrate, hereinafter referred tP as "owg". of the salt 

^ of an organic acid is used. 

[0013] When the activating compound Is an organic amine derivative, some examples that have been found to wortc 
well include, but are not limited to: urea; dicyandlamW; t©tra'acety|-ethy|ene-di-amino; acetyi-caprolactam; and, com- 
binations thereof. Preferably about 0.2 to about 5.0% owg of the organic amine derivative iS used. 
[0014] When the activating compound is a transitiona] metal salt or complex, Some examples that have been found 

50 to wortc well include, but are not tlmtted to: copper giueonate; copper su If ate; copper aeetate; copi^er carisonate; copper 
citrsie; copper nitrate; copper EDTA; oopper oonnplexes; and, combinations thereof. Whan' Copper compounds are 
used as the transitional metal salt or complex, preferably atx>ut 0.1 to about lOppm based on the weight of the baith, 
hereinafter referred to as "owbr. based on the element Copper Is used. 

[0015] When'the activating compound is a pigrhent. sonr^e examples that have been found to work well include, but 
S5 are not limited to: pigmented Sulfur Black 1 with a partksie size less than ISO^m: fully pre-oxidized sulfur dyes, such 
as Direeut Black 4>G^^V or Titanium Dioxide and, combinations thereof. Fully pre-oxidlzed sulfur dyes or Titanium 
Dioxide are preferably selected tiecause the bieach>whlte base as well as the visual white appearance of the sub^rate 
is synergistically improved by the use thereof. Preferably about 1 to about 200ppm owb of pigment is used. 
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[001 6] When caustic soda is added, from about 0.1 to about 1 .0% owg ia pnafarabiy usad. When hydrogen peroxide 
is added, the amount depends on the desired whrtening effects but preferably ranges between about 0£ to about 6.0% 

owg. 

[0017] In the invented process for pre-treating a celtubslc, or cellulosic blends with synthetic fiber, substrata, the 

5 water bath la preferably heated to a tennperature ranging Uom about 80 degrees centigrade to about 140 degrees 
centigrade. The substrate Is held within this temperature range for a period ranging from about 0.5 second to about 
one hour. In an alternative procedure, a temperature point may be pra-determined| and the bath heated unrtH such point 
la reached. Then the bath la simply cooled. In this aJtemative procedure, the ten^h of tfane In the temperature range 
would be greater than 0.6 seconds. 

10 [0018] In the invented process, an acth/e amount, for example fmm about 0.1 to about 1 .6% owg, of a wotting and/ 
or scouring compound Is optionally used. An example of a wetUng e^enr is an ethoxylated and/or .propoxylated fatty 
alcohol, and an example of a scouring agent Is an ethoxylated and/or propoxylated fatty alcohol. While this type of 
scouring orwetttng agent has been found to perform well, many other types of oonventionai scourfng or wetting agents 
may also be employed. An active amount, for example from about 0.1 to about 1 ^% owg, of a peroxide stabilizing 

15 compound is preferabty added to the bath. Examples of peroxide stabilizing agents include, but are not limited to: 
organ o-phosphate based agents (e.g., Dlethylenetrlamlne penta(methylene phosphonic ac|d)): amino-organlc acid 
based agents (e.g., Dlethylenetrlamlne pentaacetic ecld)^ organic add based agents (e.g., Sodium salt of Gitjconic 
Add); polyacryiic acid based agonts; oarth alKalino salts (e.g„ Mg*^ salt&); and, combinations thereof. 
[0019] In the invented process for pre-treating cellulosic, orcellulosic blends with synthetic fit^r, substrate, achieving 

£0 a near neutral pH enables a reduction or elimination of the need for subsequent water baths. During the invented 
process, the bath starts with a slightly aflcait pH. As the invented process progresses, a pH of about 6.0 to about 9.0» 
and preferiabiy from about 6.5 to about 8^, is achieved. 

EXAMPLES 

SS 

[O020] Typical examples for the new process are: 

1 kg of 100% cotton knit material was loaded in a laboratory jet-dyeing machine. The max^ine was filled with water, 
non-foaming waning agent/detergent before the load. Chosen liquor ratio was 1:1 0 such that lol trealmerit liquor were 
used. Subsequent to loading the machine rennaining chemicals were added and bath was heated up to 110*^ (4!^Ci 
30 min). Treatment time at this temperature was 20 minutes followed by a cooling phase to 76*C <4*CAnln). Finally, the 
bath was dropped and the fabric was centrlfuged, dried and analyzed, 

[0021] In a production process, the bath would be refilled after the drop, and a peroxidase (catalase) (enzymatic 
peroxide eliminator) would be added to remove residual peroxide. The subsequent process (e.g.» dyeing) can start In 
the same bath. 

35 [0022] Formulas for the treatment bath (concentrations in % on the weight of the substrate (owg) If not stated oth- 
enviae): 



TABLE 1 



40 





1 


2 


3 


4 


5 


Untitled 
goods 


Non-foaming scouring^ettlng agent 


0.7 


0,7 


0,7 


0.7 


0.7 




Peroxide Stabiliser 


0.5 


0^ 


0.5 


0.5 


0.5 




Trisodium Citrate 


2 


2 


1 








Copper Gluconate (ppm Cu owb) 




0.8 










Urea 






5 








Hydrogen Peroxide (50%) 


3 


3 


3 


3 


3 




Caustic Soda (50%) 


0.4 


0.4 


0,3 


4 


0.4 




Initial Ph of bath 


10.6 


10.2 


8.7 


11.5 


10.1 




Final Ph of l>ath 


7.9 


7.2 


7.8 


10.5 


7.9 





[0023] Treatment 4 (Table 1) represents a typical prior art bleach. A final pH of 10.6, such as In the prior an bleach 
of Treatment 4 (Table 1), requires muRiple rinses. Treatment 5 (Table 1) rsprasente a low alkali prelreatment without 
any activator. The following results, shown In Table 2. demonstrate that the presence of various activators allows 
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bieaching with aa excellent level of absorbency and a £uttabJa level of deame&e while using significantly lower announta 
of alkali then conventional processes. 



TABLE 2 

Results for different fabric styles: 

a) 100% cotton interiock knit 

10 

b) 100% cotton haring-bona knit 



c) 1 00% cotton jersey knit 

d) 100% cotton piquet Knit 



13 



25 



so 



05 



40 



45 



50 
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15 



25 



31> 



40 



Results of Treatment Nos. 
from Tabre 1: 


1 


2 


3 


4 


5 


treated 
goods 
















Fabric a: 


MGl-2 


MG 1-3 




MG1-1 • 






\A/hiteness (CIE) 


64 


69 




70 




7 


Visua/ Cleanliness (Seeds, 
eto.) 


Very 
clean 


Vary 
clean 




Very 
dean 




Not 

dean 


Water dnop absarbency 


Very high 


Very high 




High 




Nor^ 


Burst Strength (IbsTin") 


124 


116 




124 




137 


Average degree of 

polymerization 

EWN-mthod 


3000 


2300 




3000 




3000 
















Fabric b: 


EK 19-2 


EK 19^ 


EK19-3 


EK 19-1 


EK30-1 




Whiteness (Cf£) 


60 


66 


63 


72 


64 


8 


Visual Ctsaniiness < Seeds, 
etc) 


Very 
clean 


Very 
clean 


Very 
clean 


Very 
clean 


Not dean 


Nor 
clean 


Water drop absorbency 


VerytiJgh 


Very high 


Very high 


High 


Mone/ 
Low 


None 


Average degree of 

polymerization 

EWN-meiriod 


2700 


2200 


2700 


2900 




3000 
















Fabric c: 


EK 19^2 


£K 19-4 




EK 19-1 






Whiteness (CIE) 


61 


6d 


64 


71 




28 


Visual Cleanliness (Seeds, 
etc.) 


Very 
dean 


Very 
clean 


Very 
dean 


Very 
clean 




Not 
Clean 


Water drop absortTer^y 


Very high 


Very high 


Very high 


High 




None 


Average degree of 

potymefization 

EWN-method 


2600 


2300 


2600 


2700 




3000 
















Fabric ,d: ~ 


EK19-2 


EK19-4 


EK 19-3 


EK 19-1 






Whiter^ss (CIE) 


57 


66 


62 


68 






Visual Cleanliness (Seeds, 
etc.) 


Very 
dean 


Very 
dean 


Very 
clean 


Very 
ciean 




Not 
Clean 


Water drop absort»ency 


Very high 


Very high 


Very high 


High j 


None 



55 
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Average degree of 


2700 


23D0 


2500 


2700 




Est. 3000 


poVmertTation 














EWN-method 















Average value of polytnerisation (DP): 



<'»800 


Poor 




1800-2000 


Good 


Depending on gr&ige fabric OP 


2000-2400 


Very good 


''2400 


Excellent 





(cortoentrattons in % owg if not dtated otherwise) 



TABLE 3 



as 





MG11-7 


MG 11-2 


MG11-3 


lUIG 11-4 


Non-foaming 60ouring/Wettinja 
agent 


0.7 


0.7 


0.7 


0.7 


Peroxide Stabilizer 


0.5 


0.6 


0.6 


0.5 


Trisodium Citrate 




2 




2 


Tetra Acetyl Ethylene Diamine 

(TAED) 








1 


Hydrogen Peroxide (50%) 


3 


3 


3 


3 


Caustic Soda (50%) 


4 


0.4 


0.4 


m 












Treatment Time at 11 0'C (min.) 


15 


15 


16 


15 












Initial pH of bath 


12.0 


11.0 


10.7 


11.0 


Final pH of batti 


11.0 


7.8 


7J3 


7A 












Result© on 1 00% cotton interlock 
knit 




















Whiteness (CIE) after treatment 


72.7 


57.9 


64.7 


65.9 


HydrDphTlldiy 


High . 


Very high 


poor 


Very high 



(*) more alGBH vns used to oompaiBsifl for the acid naiura of lAED. Rnal pH was sttti In a rar»9e %whei« naariy ail conondyQ-precedurBo oon be 



startad vrithoirt the need for piior rinaaa. 

[0024] Treatment MG 11-7 (Table 3) represents a typical prior art bleach. The final pH of 11 .0 ot the prior art bleach 
(Treatment MQ 11-7, Table 3) requires multiple rinses. Treatment MG 11-3 (Table 3) represents a bleach without the 
addition of any described activating compounds. Treatment MG 11-3 (T^le3) expectediy yields unacceptable white- 
ness and at>sort)ency levels. The addition of activating compound Trtsodium Citrate CTreatment MS 11-2. Table 3) and 
Trisodium citrate plus Tetra Acetylen Ethylene Diamine (Treatment MQ 1 1 -4, T^ble 3) results In a preparation of cotton 
substrate in accordance with the present invention that is suitable for subsequent dyeing operations without addldonat 
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rinse requirement. 

[0025] Formulae for the treatment bexh (concentrations In % owg If not atated otherwise): 



TABLE 4 



6 




1 


2 


3 


4 


5 


6 


7 


8 


9 




Non-foaming scouring/ 
wetdng agent 


0.7 


0,7 


0.7 


0.7 


0,7 


0.7 


0.7 


0.7 


0.7 


10 


renoxiUG oioDiiizer 




r\ 


u.o 




u.p 






n R 




TrisociiLim Oitrste 


o 


1 .0 


o 




1 


1 .o 











wopper oiuconaie 
(ppm Cu owb) 


U.3 














n A 


n 


IS 


Sulfur Black 1 (ppm 
owb) 


6 


5 




5 


6 








5 




Hydrogen Peroxide 

(50%) 


3 


3 


3 


3 


3 


3 


3 


3 


3 


20 


Caustic Soda (60%) 


0.4 


0.4 


0.4 


0,4 


0,4 


0.4 


4 


0.4 


0.4 




Treatment Time at 
110*C (min.) 


30 


30 


30 


30 


30 


30 


30 


30 


30 


SS 
























Initia! pH of bath 


10.4 


9.7 


9.7 


9.7 


9.7 


9.7 


11.0 


9.7 


10.0 






6.9 


6.9 


7,2 


7.3 


7.6 


7.6 


10.5 


7.0 


6.9 
























3D 


Residu&( Hydrogen 
Peroxtde (%) 


43 


43 


69 


75 


75 


70 


75 


34 


46 
























35 


Rosutts on 1 00% cotton 
interlock kntn 










































40 


Whiteness (CIE) after 
treatment 


66.9 


66.5 


60.3 


61 »2 


69.4 


60,4 




67.7 


67.6 


Whtteneee (CIE) after 
one rlnee with water 


68.6 


65.6 


60.6 


62.8 


61.3 


60,7 


73,4 


fi7.5 


69,0 




Comments 




















4& 


Hydrophlllcity 


Very high 


Very high 


High 


Fair 


Fair 


High 


High 


Vary high 


Very high 



[0026] Trisalment 7 (Table 4) represents a typical prior art bleach. The final pH of 10.5 of Treatment 7 (Table 4) 
requires multiple rinses. All other treatments In accordance With the present invention, shown in Table 4, demonstrate 
sufficient preparation for most dye processes without the need for rinsing. The addition of Sulfur Black 1 (Treatment 
4,Tat>le 4) has improved whiteness levels In comparison to the sole use of Trisodium citrate (Treatment 3, Table 4), 
Further addition of copper gluconate (Treatments 1 , 2, 8 and 9. Table 4) enhances whiteness more and creates a very 
absorbent substrate. The hydrogen peroxide utilization increases significantly with the use of copper giuconate. 
(concentrations In % owg If not stated otherwise) 



TABLES 





SS-3.13-1 


SS^3-13-2 


83-3-13-3 


8S-3-13-4 


Non^oamlng scourtng/wetdng agent 


0.7 


0.7 


0.7 


0.7 
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TABLES (continuecT} 



£0 





SS-3-13-1 


SS'3-13-2 


5S-3-13-3 


SS-3-13-4 


Pdroxido Stabi'lizsr 




0^ 


0.5 


0.5 


Trisodium Citrate 


2 


2 


2 


2 


Copper 31 uconfite (ppm Cu owb) 




0J5 


0.5 




Sulfur Black 1 (ppm owb) 






5 


5 


Hvrirooen Penixldft ^SO*^^ 


3 


3 


3 


3 




0,4 


0.4 


0.4 


0.4 












Treatment Tim© at 1 1 0**C Im'm \ 


30 


30 


30 


30 












Initial pH cA bath 


10.4 


9.8 


9.6 


9.9 


Rnal pH of bath 


7.4 


7.0 


7.2 


7.6 












Residual Hydrogen Peroxide (%) 


65 


51 


36 


63 












Results on 1 00% cotton interlock icnit: 




















Whitensss (CIE) after treatment 


67.1 


59.7 


63.2. 


58,6 


HydmphlUcity 


High 


Very high 


Very High 


Fair 



30 

[0027] The addition of Sulfur Black 1 (T reatments SS-3-13-3 and 38-3-13-4, Table 5) in accordance with the presant 
invention improves whiteness levels. Addition of copper gluconate (Treatment2«Table 5) m accordance with the present 
invention enhances whiteness more and creates a very absorbent substrate. The connbinatlon of Sulfur Black 1 and 
copper gluconato demonstrates optimized conditions (Treatment SS 3-13-3, Table 6), 
3s (concentrations in % owg if not stated othenwtse) 

TABLES 





EK- 
4^7-1 


EK- 
4^7-2 


EK- 
4^-3 


Non-foaming scourlngAivettlng agent 


0,7 


0.7 


0.7 


Peroxide Stabifizer 


0.6 


0.5 


0^ 


Trisodium Citrate 


2 


2 


2 


Copper Gluconate (ppm Cu owb) 




0.S 




Thanlum Dioxide (ppm owb) 






1 


Sulfur Black 1 (ppm owb) 


5 






Hydrogen Peroxide (50%) 


3 


3 


3 


Caustk: Soda (50%) 


0.4 


0.4 


0.4 










Treatment Time at 11 0*C (min.) 


20 


20 


20 










Initial pH of bath 


10.7 


10.4 


10.4 
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TABLE 6 { 


continusd) 




eK- 

4-87-1 


4-87-2 


EK- 
4-87-3 


Rnal pH of bath 


8.3 


7.4 


8.2 










Results on 100% cotton interlock knit 
















Whiteneds (CiE) after treatment 


59.6 


62,4 


62.1 


Hydrophilidty 


Poor 


Very high 


Poor 



15 



20 



SO 



40 



48 



[0028] As previously mentioned hereinabove, the addition of Suifur Black 1 in accordance with the present invention 
Improves whiteness levels. As shown by Troatmonte EK*4-a7*.1 (Table 6) and EKwi47-3 (Table 6), replacement of 6 
ppm Sulfur Black 1 pigment with 1 ppm Titanium Dioxide pigment enhances whiteness further in accordance with the 
present invention. 

(concentrations In % owg if not stated otherwise) 

TABLE 7 





EK- 
4-90-1 


EK- 
4-90-2 


4-90-3 


EK- 
4-90-4 


Non-foaming scouringAvetting agent 


0,7 


0.7 


0.7 


0.7 


Peroxide Stabilizer 


0.5 


0& 


05 


05 


Trf sodium Citrate 


2 


2 


2 


2 


Copper Giucx>nate (ppm Cu owb) 


0-5 


05 


05 


05 


Trtanium Dioxide (ppm Qwb) 




25 


5 


3.3 


Sulfur Black 1 (ppm owb) ' 


£ 


2.5 




1,7 


Hydrogen Peroxide (50%) 


3 


3 


3 


3 


Caustic Soda (50%) 


0.4 


0.4 


0.4 


0.4 












Trealment Time at 11 0'C (mjn.) 


20 


20 


20 


20 












Jnittal pH of bath 


10.4 


1 0.2 


10.2 


105 


Final pH of bath 


7.4 


7.6 


7.8 


7.6 












Results on 1 00% cotton Interlock knit: 




















Whiteness (CIE) after treatment 


65.2 


S5.9 


.67.9 


67.2 


Hydrophilicfty 


Very high 


Very high 


Very high 


Very high 



[0029] Replacement of Sulfur Biack 1 pigment (Treatment EK-^-90-1 . Table 7) with Titanium Dioxide pigment (Treat- 
ment EK-4-90-3, Table 7) enhances whiteness levels. All treatments In accordance with the present Invention, as shown 
In l^le 7, result in perfectly prepared cotton substrates, 
(cor^centnatlons in % owg if not stated othen^se) 
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TABLE B 







EK- 


EK-4.95-2/9 






EK- 


6 




4-95-1 




4^5-6 


4.95-7 


4^95-8 




Non-foairtng scouripgAwettlng agent 


0.6 


0.5 


0.5 


0.5 


0.5 




Peroxide Stabilizer 


0.7 












Sodium Gluconate (60%) 




0,2 


0.2 


0.2 


OJS 


10 


Trisodium Citrate 




0.5 


0.6 


0.5 


0.5 




MgSO^ X 6 HgO 




OJSS 


0.26 


0.25 


0.25 




Sulfur Black 1 (ppm owb) 




8 






2.2 


13 


Titanium Dioxide (ppm H owb) 






4.4 


13.2 


8.8 




Copper Gluconate (ppm Cu owb) 




0.54 


0^ 


0.54 


0.54 




Urea 




0.2 


0.2 


0.2 


0.2 




Hydrogen Peroxide (5Q%) 


3 


3 


3 


3 


3 


SO 


Caustic Soda (60%) 


4 


0.8 


0.8 


0.8 


0.8 


















TrBatmantTime at 110'C (mtn.) 


20 


20 


20 


20 


20 


25 














Initial pH ot bath 


12.0 


11.4 


11.2 


11.0 


11.0 




Final pH of bath 


11.0 


8.3 


8.3 


8.3 


8.3 
















JD 


Results on 1 00% cotton interlock knit: 




























Whiteness (CIE) after treatment 


70.7 


5d.6 


62.7 


62.7 


62.3 


05 


Hydrophilicity 


High 


Very high 


Very high 


Very high 


Vary high 



£0030] Treatment EK-4-95-1 (Table 8) represents a vplcal prior an bleach. The final pM oT 1 1 .0 of Treatment EK- 
4-96-1 (Table 8) requires multiple rineee. All other treatments in accordance with the present invention shown tn Table 
8 lead to highly aoeeptable pieparation results without the need for rinsing. 

49 



Clalme 

1 . A proceed for pre^trsating a oelluioaic. or ceiluioele blends with synthetic fiber, eubetrate comprising the steps of: 

45 

providing a vessel; 

providing a celtulosic. or celluloelo blends with synthetk; fiber, 'substrate; 
providing a water bath; 

adding an active amount of an activating compound selected from the group of: salts of organic aclde, organic 
gQ amine derivatives, transitional metal salts, iransrtlonai metal complexes pigments, and combinations thereof; 

adding an active amount of caustic soda to achieve a starting bath having a slightly atkaii pH; 
adding an active amount of hydrogen peroxkie: 

heating the water bath to a temperature in excess of 50 degrees cent^rade for a period of time; 
achieving a pl-i from about 6.0 to about 9.0 at the and of a bleaching cyde; and 
55 - dropping the bath; wherein sak) process is characterized by the at>sence of a rinsing cycle. 

2. The process for pre-treating a celhjiosic, or celluloslc blends with synthetic fiber, substrate according to claim I 
wherein said activating compound adding step Is perfonmed with about 0.2 to about 5.0% based on the weight of 
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the eubetrate of the eelt of an organic add where a salt of an organic acid is selected from: sodium salts of citric 
acid, sodium stearate. sodium salts of giuoonio acid. socOum oleate, potass] um salts of citric acid, potassium stea* 
rate, potassium salts of gluconic add. potassium olsata, ammonium salts of citric acid, amrru>nium stearate, am- 
monium salts of gluconic acid, anmiontum oleate, and combinations thereof, and where an organic amine derivative 
^ Id selected from: Urea, Dicyandiaml de, Tetraacetyl Ethylene Diammei Acetyl Caproiactam and combinations there- 

of. 

3. The process for pns-treating a catluloslc, or celJuIoste blends wfth synthetic ftoor, sut>strale according to claim 1 
wherein said activating compound adding step Is psffonned with about 0.1 to about 10ppm based on the weight 

10 of the bath of the transitional metal where said transitional metal complex is selected Irom; copper gJuconate, 

copper s ulfate, copper acetate, copper carbonate, copper citratOi copper nitrate, copper EDTA, copper complexes 
and combinations thereof. 

4. The process for pre-traatlng a oelluloslo, or celluloslo blends with synthetic fiber, substrate according to daim 1 
wherein said activating compound adding step is performed with about 1 to about 200ppm based on the weight 
of the bath of the pigment, where said pigment Is selected from from: Sulfur Black 1 with a panicle size less than 
I50^m. fully pre-oxidlzed sulfur dyes, titanium Dioxide with a particle size less than I50pm and combinattons 
thereof. 

£0 5. The process for pre-traaling a ceOulosIc, or celluloslc blends with synthetic fber, sutsstrate according to claftn 1 
wherein the water bath Is heated to a temperature ranging from al>out 80 degrees centigrade to about 1 40 degrees 
centigrade for a pertod ranging from about 0,5 second to about one hour. 

6. The process for pro-treating a oellulodfo, or celluloslo blends vrittx synthetic fiber, substrate according to cledm 1 
^ further compriaing the step of; 

addir^ an active amount of a wetting and/or scouring compound; or 
adding an active amount of a peroxide stabilizing compound; or adding txrth. 

30 7, A composition for pre-treatfng a cellutosic, or celtulosic blends with synthetic fiber, substrate prior to dyeing com- 
prising: 

a non-foam^g scouringAvettIng agent; 
- a first activating compound selected from the group consisting of a transltJonal metal, transitional metal salts, 
transitional metat complexes, salts of organic adds, and combinations thereof, said salt of organic acids being 
selected from sodium salts of citric acid, sodium stearate. sodium salts of gluconic acld» sodium oleaie. po- 
tassium salt of citric acid, potassium stearate. potassium saK of gluconic acid, potassium oleate» ammonium 
salts of citric acid, ammonium stearate, ammonium salts of gluconic acid, ammonium oleate. andcomblnatione 
thereof, where said salt of organic acid te about 0.2 to about 5.0% based on the weight of the substrate ("owg^. 
4Q - optionally, a second activating compound seledad from the group of: organic amine derivatives, pigments, 

and combinations thereof; 
caustic soda; and 
hydrogen peroxide, 

wherein said oom|M>filtton has a slightly alkali pH. 

8. A oomposition according to claim 7. wherein s^ second activating compound is an organic amlne-derhnative 
selected from urea, dicyandiamide, tetra-acetyl-ethylene-dlamine, acatyl-caprolactam, and con)blnatIone thereof, 
where said organic amine derivative is about 0:z to about 5.0% owg. 

BO 

d. A CoTTiposrtfon according to claim 7, wherein said first activating compound Is a transitional metal complex selected 
from copper gluconate, copper sulfate, copper acetate, copper carlwnate. copper dtrate^ copper nitrate, copper 
EDTA. copper conr^piexes, and combinations thereof, where said transitional metal Is about 0.1 to about 10ppm 
based on the weight of the bath ("owb"). 

3S 

10. A composition according to daim 7, wherein said second activating compound ts a pigment selected from pig- 
mented Sulfur Black 1 with a particle size less than 1 50|mi. fully pra*oxldIzed sulfur dyes, and combinations thereof, 
where said pigment is about 1 to aboiit 20C^pm owb. 
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11 . A cximposition according to dalm 7, wherein said non-foaming ficouiingAwetting agent ifi eeleoted from ethoxytated 
I fatty alcohol and pmpoxylated fatty alcohol: and wherein said non-foarning scouring^vetting agent is abOMt 0.1 to 

I about 1 .6% owg. 

' * 12. A compoeitfon according to claim 7 further comprising a peroxide stabilizer, where said peroxide stabilizer Is se* 

lected from an organo'-phosphate based agent, an amino-onganic acid based agent, an organic acid based agent, 
a polyacrylic acrd based agent, an earth alkaline saK, and combinations thereof, where said organo-phosphate 
based agent is Diethytenetrlamine penta(methylene phosphonfc acid)» said amlno-organlc add based agent is 
Dtethylenetriamlne pentaacetic addi said oiganlc acid based agent Is Sodium salt of G iuconic Aold, and said earth 
alkaline salt is Mgr+2 salt. 

13. A process for pre-treatlng a celiuloslc, or oellulosic blends witfi synthetic fiber, substrate comprising the steps of: 
j - providing a vessel; 

I - providing a celiuloslc, or cellulosic blends with synthetic fiber, substrate; 

1 - providing a water bath; 

i - heating said water bath to a temperature between BCC to 1 40**C; 

adding an active amount of an activating compound selected from the group of: salts of organic acids, organic 
amine den'vatives, transitional metal salts, tranatllonal metal complexes pigments, and combinations thereof; 
* £^ - addir>g an active amount of caustic soda to achieve a starting bath having a slightly alkali pH; 

adding an active amount of hydrogen peroxide; 

heating the waier bath to a temperature in excess of 50 degrees centigrade tor a period of time; 
achieving a pH from about 6.0 to about 9.0 ot the end of a bleaching cycle; and 
dropping the bath. 

2S 

14. A composition for pre-treating a cellulodic, or celiuloslc blends with synthetic fiber, substrate prior to dyethg com- 
prising: 

a non-foaming scourlng>wetti'ng agent; 
^ - an activating compound formect of a mixture of urea and copper gluconate; 

caustc soda; and 
hydrogen peroxide. 



^ Patentanspruche 

1. Verfahrenzur Vorbehandlung eines Cellulose- oderCeiiulose-/Synthetikfasergemischs. dasfolgende Schritte um- 
fasst: 

BereitstQiiung eines BehSlters; 

Berellstellung eines Cellulose- Oder Cellulose-ZSyntheiikfasergemlachsubstnats; 
BeroHstellung eines Wasserbades; 

hHinzurDgsn einer aktiven Menge einer Akttvlerungsverbindung. ausgewShIt aus der Gruppe, bestehend aus: 
Salzen organlscher Sauren, organ ischen Aminderhraten, Obei^angsmetallsalzen, Gbergangsmetailkomple- 
xen. Pigmenten, und Kombtnatlonen davon; 

HinzufOgen einer aldiven Menge Atznatron, urn ein Ausgangsbad mit einom loicht basischen pH zu erhatten; 
HlnzufOgen einer aktiven Menge Wasserstotfperoxid; 

Erw&rmen des Wasserbads auf eine Temperatur uber 50 Grad Celsius wahrend eines Zeltraums; 
Erzlelen eines pH von ungefShr 6.0 bis ungefahr 9.0 am Ends des Bleichzyklus; und 
Ablassen des Badea; wobet das Verfahren gekennzelehnet Ist dureh die Abwesenheft einee SpQIzyldus. 

2. Verfahren zur Vorbehandlung eines Celluksse- oder Cellulo&e-/SynthetikfQsergerrkJ60h8UbstrG(liS nach Anspruch 1 , 
wobel der Schritt des HinzufOgens der Aktlvierungsverbindung ausgsfuhrt wird mft ungefahr 0,2 bis ungetthr 6,0 
%, basierend auf dem Gewlcht das Substrata, des Seizes ^ner organlschen Saure. wobei ein Salz einer organi- 
schen S&ure ausgewahit ist unter: Natrfumsalzen von Citronensdure, Natrlumstearat, Natrlumsalzen von Qlueon- 
saure, Natriumoleat. Kaliurrtsalzen von Cttronensaure, Kaiiumstearat. Kallumsalzen von Gluconsaure; Kaliumo- 
teat, Ammoniunnsalzen von Cftronensfiure, Ammonlumstearat, Ammoniumsalzen von Gluconedure. Ammoniumo- 
leat, und Kombinationen davon. und wobel ein organisches Amlnderlvat ausgewfihlt ist unten Harnstoff, Dicyan- 
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didmid,Tetraacety]GthylQndiarnin. Acetylcaprolactam und Komblnationen davon. 

3. Verfahren zur Vorbehandlung eines Cellulose- oder Colluloso-ZSynthetikfasergemischsubatrats nach Anspruch 1 . 
wobaj der Schritt des HlnzufOgans der Aktlvierungeverbtridung eusgefuhrt wcrd mit ungefahr 0,1 bis ungetahr 10 

s ppm, basierand auf dem Qewlcht des Bades. das Dbergangsmetalts. wobei der bbergangsmetal ikompJex ausge- 

wahft ist unten Kupf&rgluconat, Kupferaulfat, Kupferacetat. Kupfarcarbonat, KupferoltrBt, Kupfemitrat. Kup- 
ter-EDTA; Kupterkomplexen und Komblnationen davon. 

4. Vartehren 2ur Vorbehandlung eines Celluloae- Oder CeHulose-/5ynthetiicfa8ergemtechsubstraTs nach Anapruch 1 . 
io wobei, basierend auf dem Gewlcht des Bades, derSchrttt dea Hinzuf ugens der Aktivierungsverbindung ausgafuhrt 

wtrdmltungemhrl bisungefdhraooppmdes Pigmants^wobeidaa Pigment auagewfih It Ist untar: Schwefelschwarz 
1 mIt einar Tellchengr6sse unter 1 50 pm^ vollstfindig voroxldiartsn $chwafetrart98tofTen, Tltandloxld mtt einer Tell- 
chengrasee unter 150 |un, und Komblnationen davon. 

'5 5. Verfahren zur Vorbehandlung eines CetluJose- oder CGiiu)ose-/Synthetikfa&ergeml8cheubstnQt3 nach Anspruch 1 , 
wird das Waaserbad aul efneTemp^ratur im Bereich von unget&hr 80 Grad Celsius bis ungefahr 1 40 Qiad Celsius 
wShrand einaa Zeltraums Im Bereich von ungeffihr 0.5 Sekunden bta ungefAhr elnar Stunde envarmt wtrd. 

6, Verfahren zur Vorbehandlung eines Geltuloae- Oder Cetlulose-ZSynthetikfasergarrtischs nach Anepruch 1 , das wel- 
si> terhln folgendan Schritt umfaast: 

HinzufOgen einer aktlven Menga eines Netz- und/oder Soheuermrtleb; oder 

- . Hinzufugen einer aktjven Menge eines Peroxfdstabllisators; oder HlnzufQgen beiden 

7. Zusammeneetzung ztr Vorbehandlung ainee Cellulose- Oder CeHuloso-ZSynthatikfasergemieoheubetr^ vor dem 
FSrben, umfa&send: 

ein nlcht60h§umendea Scheuer-yNetzmmel: 

- einc erslB AktMerungsverbindung, ausgefwShltaus darGnippe, bestehendaus einem Oborgangsmetall, Uber- 
gangsmatallBalzen, Obergangsmetalllcomplexen. Salzen organischer Sauran, und Konrtbinatlonen davon» wo- 
bei das Salz organischer S€iuron ausgewdhit ist unter Natriumsalzen vqh Qitronensaure, Natriumstaarat Na- 
trlumsalzen von Glucons§ure, Natriumoleat. Kaliumsalz von Citronensfiure, Katiumstearat Kallumsalz von 
GluconsSure. Kaliumoleat, Ammonlumsalzen von Citronansaure, AnnmoniumsteQrat, Ammoniumsalzen von 
Gluconsaure, Ammoniumoleat, und Komblnationen davon, wobei das Salz der organlschen Sfture. basierend 

^ auf dem Gowicht dee Substrats ("owg"), ungofelhr zwischen 0,2 und ungefShr 6,0 % ist. 

optional Auswahlen einer zweiten Aktivierungsverbindung aus der Qmppe, bestehend aiis: Organisohen 
Aminderfvaten, Pigmenten, und Kombinatlonen davon; 
Atznatron; und 
Wassenst0ffperox!d, 



40 



wobei die Zusammansetzung einen lelcht basischen pH aufwojst. 



8. Zusammensetzung nach Anspruch 7, wobei es slch bei der zwelten Akilvlerungsveitoindung unr^ ein origanisches 
Amindertvat handsit, ausgewahtt unter Hamstoff " Dicyandiamld. Tetraacetylethyiendlamln, Acetylcaprolactarru und 

^ Kombinatlonen davon, wobei das organlsche Amindertvat ungef^hr 0,2 bis ungerfahr 5,0 % owvg 1st 

9. Zusammensetzung nach Anspruch 7, wobei die erete Aktlvierungwerbindung ein Obergangsmetalikompiex Ist. 
ausgew&hit unter Kupfergiuconat. Kupfersuifat, Kupferacetat. Kupfercarbonat. Kupfercltrat, Kupfemitrat» Kup- 
fer-EDTA, Ki^ferkomplexen, und Kombinatlonen davon, wobei das Ubergangsmetatl ungeffthr 0,1 bis ungef&hr 

so 10 ppm ist, basierend auf dem Gewfcht des Bades {"owb"). 

10, Zuaammeneetzung nach Anspruch 7, wobei die zweite Aktivierungsverbindung ein Pigment ist, ausgewShlt unter 
pigrpentiertem Sohwefeleohwarz 1 mft einer Teilchengrosse unter 150 ^m, voltst^dlg voroxldiorten Schwefelfarb- 
stoffen, und Kombiruitiohen davon, wobei das Pigment ungefShr 1 bid ungeffihr 200 ppm owb ist 

11, Zusammensetzung nach Anspruch 7, wobei das nicht schaumande ScheuerZ-Netzmittel ausgewShtt Ist unter 
ethoxylleriem Fcttalkoho! und propoxyliertem Fettaikohol; und wobai das nicht sch^umende ScheuerVNetzmittel 
ungsf^r 0.1 bis ungef 3hr 1 ,5 % owg ist. 
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12. ZusammBnesftzung naoh Anspruoh 7» aLisserdem umfassend eJnen Peroxldstabllisator, vs«)bel der Peroxidstabin- 
sator ausgewahtt 1st unter einem Mittel auf der Basis von Organophosphat, Qlnem Mrttol auf der Basis einer orga- 
nischen Aminsdure, einem Mittei auf der Basis eine organischen SAure, einem Mttiel auf der Basis von Poiyacryt- 
saure» einem Erdalkalisaiz, und Kombinationer) davon« wobeC daa Mittei auf der Basis von Organophosphat die 

J Dlethylentriaminpenta(nrrethylenpliosphons&ure} ist, das Mittei auf der Basis von organ ischer Amlnsaure die 

DletliylBntrieminpentaessigsaure i8t» das IV^ittal auf der Basis einer organischen SSure das Natriumsaiz von GIu- 
cons&urs ist, und das Erdatlcalisaiz das Mg^Saiz ist. 

13. Vsrfahren zur Vorbehandiung eines Celtutoae- Oder CeQulose^-Synthetlkfasergemisohs, das tolgende Schritte um- 
fasst: 



Bereitsteltung eines Behaiters: 

BereHsteOung eines Celiulose- oder CetluJose-ZSynlhetildasergemischsubstiBle; 
BereltsteQung eines Wasserbades; 
IS . Erwarmen des Waseert>ade8 auf eine Tennperatur zwischen SO *C und 140 "C; 

HlnzufQgen einer aktiven Menge einer AicQvlerungsverbindung. auegewSUitt aus der Gruppe. bestehend aue 
Salzen organ ischerSduren, organlsoher\ Amtndertvaten, Dbergangs-metallsalzen, Obergangsmoftallkomple^ 
xen, Pigmenten, und Kombina-tiondn devon; 

Hinzufugen einer alctiven Menge Alznatron, um ein Ausgangsbad mtt einem lelcht basischen pH zit ertialten; 
-20 - HinzufOgen einer ai<tiven Menge Wassensioffperoxid; 

Erwarmen des Wassertyades auf eine Temperatur uber 50 Grad Celsius wahrend eines ZeEtraumsi 
Erzielen eines pl-f von ungefdhr 6,0 ble ungef&hr g»0 am Ends des Bleich^ktus; und 
Ablassen des Bades. 

25. . 14. Zusammeneetzung zur Voitehandiung eines Cellulose- oder CelluloseZ-Synth etilcrasergemischsubstrats vor dem 
F^shen, umfassend: 



ein nlohtsohSumendea Soheuer-VNetzmittei; 

- . eine Aktivierungsverbindung, gebildet aua einem Gennlsch aua Hamstotf und Kupfergluoonat; 
90 - Atznatron; und 

Wdsserstolfperoxld. 

Revendlcatlons 

ss 

1 . Proo^d^ pemnettant de pr^traiter un aulustmtceUuloslque. ou de melanges celMosiquee avec une fibre aynth^tique, 
comprenant les etapes consistent k : 

&e procurer un recipient; 

40 - $a procurer un substrat celluiostque, ou de melanges oelluloslques avec une fibre eynth^que; 

se procurer un bain d'eau; 

egouter une quantity active d'un compost actlvant choisi dans le grcupe de^ sels d'acides organiques. des 
derives d'amine organlques, des eels de m^taux de transition, des complexes de m^taux de transftion, dee 
pigments et de ieurs combinaisons; 
45 . ajouter une quanttte active de soude caustique pour obtenlr un bain de depart ayant un pH idg^ramem alcadin; 

ajouter une quantity active de peroxyde d'hydrog^ne: 

chauffer ie batn d*eau h une tempdrature sup^rleure k 60 degnds centtgradee pendant un certain temps; 

- obtenlr un pii d'envlron 6,0 ^ environ 9,0 h la fin d*un oyoie de blanchiment; et 

- abaisser Je bain; ledlt pfOc6d6 6tant earaelerise par Pabsence de cyde de rin^age. 



so 



Proc^dd pemnettant de prdtraiter un substratcellulosique. ou de melanges calluloeiquee avec uneflbre eynth^tique, 
selon la revendication 1 dans lequel ladite 6tape d'addltion d*un compose activarrt est rdaiisde avec environ 0^ k 
environ 5.0%, par rapport au poide du eubstrac. de sel d'un aoide onganlque, le eel d'acide orgianlque etant cholsl 
parmi les sels de sodium d^acide citrique. te stearate de sodium, les sets de sodium d'acide gluconique, rol^ate 
de sodium, les sels de potassium d'acide citrique. Is stearate de potassium, les sels de potElseium d'aclds gluco- 
nique. i'ol^ate de potassium, les sels d'ammonlum d'acide citrtque. ie stearate d'ammonium, las sels d'ammonium 
d'acide gluconique, I'oi^te d'ammonium, etleurs corobinaisons; et un d6riv6 d'amine origanique etant choiai parmi 
rur6e, ie dicyandiamide ou la tetraacetyldttiyl^necliamine, racdtylcaprotactame. et Ieurs combinaisons. 
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